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mm^} mmm 
1 ] 

-m^ ( 1 ) 
I 

R J3 COOH (1) 

I 

H 

(^tfi, R^iSSI$tlTV^T=bJ:V^C 1 - 1 2T;i/=¥;i/a, tlT VnT J: 

V\C4 - 8 i/^nT;i/^;i/S*fe«gSIStlTV%Tt;i:VNC 6—1 4TU-;i/* 

(1) ®Dflc5:L#:lC^m-r-5|gijS:^-rs^^i^S:f^M$i±Sril^#iS:i:-r 
ST^y^ (1) ®L#:®^5i:&^„ 

-m^ ( 1 ) 

I 

R COOH (1) 

*l 
H 

V\C4 - 8 2/^nTA'^;i/S^:tlieSI$tlTV\Tt;J:V>C 6- 1 4TU->n/« 

^r^jw. (1) ®D^®^5i:&^o 

[it*^4] 
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Wi^^tiK T;I/XD — • 7^°•fe>::^ (Arthrobacter pascens) , ^U-fe:t^ 

• (Chryseomonas luteola) , y^h^^i-yt. • ytV t^/^\^^ ( 

Flavimonas oryzihabitans) , ^ l/:/^X^ • ■:/'^>^H^ (Klebsiella plant 
icola) , J itj)]/v^>( 7 • T^-f "yPT J t/'^V T (Nocardia diaphanozonaria) 
, J/ZL— K^'^"^ • ^^Dn^7>fX (Pseudomonas chlororaphis) ^ J/rt— 
•f-^ ' itUylt^^yyK (Pseudomonas oleovorans) , t/z^ — K^:^~>^ • yt^'^'y 

(Pseudomonas oxalaticus) , K^'^X • ^a:hDl^>X (Pseudo 

monas taetrolens) , V )/}^^ • iJ^Un^ (Rhizobium meliloti) ^ V'Vi^U 
jKU X^K^ • t:;i/Xt5f (Saccharopolyspora hirsuta) , X h I/:/h^'feX • n 

(Streptomyces roseus) izm^t ^U^^'V:^^m^^l ^talt 2 iZ^M 



5 ] 

U^^tiK T;L'Xn/t^^ ^- • 7\°-fe>X (Arthrobacter pascens) IF012139i^, 
^ V^yt^i-T. ' JVryt^ (Chryseomonas luteola) JCM3352:^, '7^lf^i-7. 

• :JrU S^VMfiJJ >X (Flavimonas oryzihabitans) JCM2952|^, ^ Uzft/J^^ • 
Zf^y^U^ (Klebsiella planticola) JCM7251|^, J itj Jfl^ ^ f - ^ yy y 
J y^-^y T (Nocardia diaphanozonaria) JCM3208it5^, S/^— K^:hX - ^UU 
^:7>f:^ (Pseudomonas chlororaphis) IF03521:^. i/ =l— Y^^-f-yx, - yt l/^t:^ 
(Pseudomonas oleovorans) IF013583^, i/oL— K^"t->^ • ::t^1f^^:^7 
X (Pseudomonas oxalaticus) IF013593i^, i/a.— K^-^X • ^ X h D ( 
Pseudomonas taetrolens) IF03460i^^ V • ^ U D-^ (Rhizobium melil 

oti) IF014782|5^, ^fj d 3j> U XtK^ • tl^H/:^ ^ (Saccharopolyspora hirsuta 

subsp.kobensis) JCM9109|^. Xhl/TT^h^-feX- n-fe^'X (Streptomyces ros 
eus) IF012818*5^T'^S»^:^ 1 * 2 CIB^®^^. 

[0 0 0 1] 
[0 0 0 2] 
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<D^^mmm(D.^.xmmt:^tixi5^j, tpx%m^m^m^f^^:^mit. Mmmm 
mizi5i.-f^w^m(Dmmiivx(Dm\e^^m^^mm-t^WL^m(Dmm<Dmm-^m 

[0 0 0 3] 
[0 0 0 4] 

[^s &«?sit-r s ® #a] 
I 

R ,C COOH (1) 

H 

(^(fi, RttS^StvTVAT* iV^C 1 - 1 2T;i/=2|r;i/S. g^S4^T^^T%)<^: 
VNC4 - 8 i/^^^r;^=^r;^«*fc«Si^$tlTV^T%i:V^C 6 - i 47V-jvm 
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1) tmto ) ©D^tc. ^r^jm (i) ®D^$:L^{c^gi-r<g>ig:dS:W-r 

S«J^%^#M$-&S3i:$:#|^i:-r-5:*:T^y^ (1) <Dh^<Dmm:^m. R 
n:^7^jm (1) ©L^tc, J^r^^m (l) <Z)L^$:D<*;{Cigm^S|g:^j$: 
^■rs^^%$:f^M$-^S3i:S:#|^^-tS2fi:T$y^ (1) (DDi^(Dmm:^m 

[0 0 0 5] 
[0 0 0 6] 

^mMX:&'DX^^\iK 

[0 0 0 7] 

m. y^i^'^i-:7.m. ^ vzft/nL^m. >^*;i/-xwtM. i/^-F^^hxM, u 

:&>#lff>tl, ^f*L<ti, T;i/:^n7t^ • /^-fe^:^ (Arthrobacter pascens 
) > ^ y • ;1/-t-:^^ (Chryseomonas luteola) ^ :7^tf^"^x • ytV 

VfW^^yT-. (Flavimonas oryzihabitans) ^ ^ l/:/2/X^ • -^^y'f-n'y (Kl 
ebsiella planticola) . J ij Jl'r ^ T - "r^ y J ^J-j-^jy (Nocardia diap 
hanozonaria) , a.- - 9 UWyy 7^ (Pseudomonas chloror aphis 
) » t^^— K^":?"!^ • (Pseudomonas oleovorans) , ^n— 

•^X • ':t^'^'y^ij7. (Pseudomonas oxalaticus) , i/a.— F^-:^->?. • ^x.hn 
(Pseudomonas taetrolens) , U V^lf • :?l U 0-5^ (Rhizobium melilo 
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ti) . iJ-y^n/KU XjK^ • Hn^X^ (Saccharopolyspora hirsuta) , xNU 
:fh^-^7.- n-fei^X (Streptomyces roseus) izm-t^U^mmiti^mf't^n. 
Mi^mtLXr/U7.UA^^~- • AiEyT. (Arthrobacter pascens) IF012139^ 
. y ■fe:**^-^:^ • ;i/-7^:t^ (Chryseomonas luteola) JCM3352|^, y'^fcf^f- 
X • :tVP/\b:diy7. (Flavimonas oryzihabitans) JCM2952>^, ^ U^i^ni^ 
• >^^>^n^ (Klebsiella planticola) JCM725m, J ilj JV^ >( T - ^ T y 
TJ^Ji-Vr (Nocardia diaphanozonaria) JCM3208if5^, i/^-l^'t^X • 
n^7>rx (Pseudomonas chlororaphis) IF0352l3^, S^^.- F^:^x • 
3K^>X (Pseudomonas oleovorans) IF013583^, i^^.- K^:^>^ - :4-^if^^ 
:*7::^ (Pseudomonas oxalaticus) IF013593iJ^. ^^-^^^-y^ . ^:nhUUyy(. 
(Pseudomonas taetrolens) IF03460«^. U V^lf i^A • ^VU^ (Rhizobium mel 
iloti) IF014782«5fe. •9-^>:*n>jf U XjK^ - t:;!.;^^ (Saccharopolyspora hirsu 
ta subsp.kobensis) JCM9109|5^, Xh^:/h^-feX • n-fe.t7X (Streptomyces r 
oseus) IF012818t;fe36^^lf e>tlSo 
[0 0 0 8] 

mm(Dmm^<DmMmitMmo. i~i o% (w/v) ms^-rs^iv^o 

-fv:^'-. mmn. ^mmm. *^-(ym7i^^mm^<D^mmmmmmtr^it 
^mm^-a^muhLx^mm^^. ^mmoyw^Mm\tmno. i-io% 
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«ig^S:^tfSri:*^T'^, ^(D^MAirM^O. OOOlo/o (w/v) -^lo/^ 
[0 0 0 9] 

mi^mm m^mmm^mm. ^m^mmmm. v^-^y-^y^- cjar 

[0 0 10] 
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[0 0 11] 

^T^yrn (1) ommmRit. ci-i zrjv^/iym. ffm$nfcci-i 2 

2-^^;i.:/nif;b^. i -^5^;i/yn i. i-^;^ 
^^tyji^^ >'-;i.s, 

>>^n/\:/5^;i.«, ^^n:r^^5^;i.S^S:Ptf§3i:*tT'^, C6-14t 

9 n t;i/:^;i.s ; C 1 - 2 rj\y':i^%ym ; C 1 - 2 r;i/=¥;i/5^:t« ; ^ ^ l/> 
^^^ym',-mM; l^r J^^ij)\,if^i^^y)\,m- C2-5T;i/^;i/:^-^i/;f7;i.4? 

; y« ; ^Jt.fc\%V (C 1 - 5) T;i.^;i.t^ ; r^Ji,J^,if, 
^}\^m',^r~VJ^x 3->f>Ky;i/S; ci- 
3T;i.:ap;i.«, C 1 - 3 T;i.3:^i>S, y^J^. iyyjm. Kyt;)\.^i^tym 
. *^^^«fct?/\ny>M^;«>^e,^tftiSlSje<±TSm$tifc7x-;i,S; y 
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^h=^S/S. ^^;i/5^;rS> y ;57;i/>K^;i/S, 

[0 0 12] 

[0 0 13] 

C 1 - 2 /\u^y^t7JV^jm ; C 1 - 2 7J]^n^iym ; :^^lyyv^^i/m ; 

^jm'.^ji^t=.u.v (ci-5) 7)\^^}ir^jm', y:r.=L)\,^- ci-sr 

[0 0 14] 
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t^jim. p -n KDdri/7x— p -^^ n n 7x:^;i/;*5^;i/S, p- 

C4 - 8 s/^DT>H/^;i/S*fciiggl$tifcC4 - 8 1/ ^ nrjv^jvmti LXlt 
, C6- 1 4Ty-;i/»*7^ttMil$tifcc 6- 1 4Ty-;i/Si:LTl±, M;^ 

[0 0 15] 

2|s:t^>^^ (1) Hhx^^JMii^mizit. m^it. r^->. >^;i/Ay>. t 
, 'r-7^/ir^-y^^:&vf^:iti)'^X'^^o 

[0 0 16] 

VX:^r^jm (1) c^)L#$:D^^c^m■t^|g:^S:^■tS«^^#^;^)^ffiv^6tl, 
MJ|s|-i:LT*r^ (1) (Z)L#:#M. ^-5 v^^iDflti: L#:®^g^%5{)Wv^e> 
tiSc MJPFiibT^fcT^ (1) ®D#:i:L^^:®^g•^%?:Mv^S^■a•^c«, -e 
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#5j2 1 1 — 097570 

[0 0 17] 

tpic^n^:^r^ jm (i) (Dmmitmms o% (w/v) mmpjnbmvris 

y> tS-^h<ltO, 0 1-2 0% (w/v) 2|s:^^%CD4li, 

m^it:^r^jm (i) ic^LTS^tto. 01-2 

OOSM^, 0^h<itO. 1-5 OS»^T'feS„ iK/SM^ttMSl 0-7 0 

t:g^*^MbTfe»;. if*L<tt2 0-6 org^T'feSo ^}tm.<D p mtmn 

4-i2mmt)mhx^ij. b<ii5-i i^^T^fes, MjiS^raa. m 
itmmt-t^miii^stmmK^*)m:^m^t^z.iii)^x-n^. mmti e-i 2 

ii ISP L o o ^ § 3 =fe ^ s „ 

[0 0 18] 
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[0 0 19] 
[0 0 2 0] 

[HiiM] 

Mizm^^ti^^<Dxit^\,\„ 
mmmi 

^Utn-;n. 0% (w/v) , 3KU^>/'h> (Q:^mmm) 0. 2% (w 
/v) , ^a:dr>^1^7^ (^«^^Sg) 0. 3% (w/v) . (D i f 

cottig) 0. 3% (w/v) , Vymn^V^AO, 1% (w/v) . U >^ 
-:^V^J^O. lo/o (w/v) , ^^^«7y:^S/.>A7;^C5ftI%0. 0 3% (w/v 
) ^r^tl-f^tl^^t-rSM^^^lS (pH7. 0) 1 OOmlSrAtlfeSOOmL^ 
^ay^T^ziiZ. =3^i^mcmm(Dmmzxmm^nr:L Nocardia diaphanozonari 

a jcm208m(Dmmm. ^imhmmLx. 301c t-se^^^^ l «i 3 0 mmm l 

'®^«^R*^e,il.^>^il(l OOOOXg. 1 o^^)icj:or®^S:aA?). 

^tliZl OmKDl 0 OmMVymiUV^J^Ayyr- (pH7. 0) $:iDAT 

ssMML, ^>t>^ii(iooooxg, 1 o^m)iz^^xmi^^mi^mm^^ 

#fco 3^ L/T^i^tlfeMS^S: 1 Oml®! 00 mMU y^iJ V ^AAyyy 

- (PH7. 0) izmmL. mi^mmmnLto. 5 omg©D-p-^rnn:7^ 
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=-)\yr^=.y^. V>mil7i^m-:^V^M.O. 15%(w/v), i;>^-;^c^ 
r.±hV^AO, 15% (w/v) , 1^m^^:^iy^J^7yl<.m!^0. 0 2% (w 

/v) , m.mm-m7 7i^mmo. 001% (w/v) , mmm^ 7 7i(.mm 0 . 0 
01% (w/v) , mm'^y:^'y37i^mmo. 001% (w/v) . j^ftaAVi/ 

hGTi^mmo. 0 0 1% (w/v) feJ:tJt^#a:^>?.0. 0 0 0 5% (w/v) 
Sr^tl-^^^X^W-rS^^K^^g (PH7. 0) 4 5mL^C^^gL. t^rfBS^Ji^M 5 
ml ^iO;tT. V^':^;-5^w ^:^^-^-S:ffiV^T 1 0 0 0 r p mlfit^IlI^S 

)^&^M^10 0%e. e. ®L- p -^nn:7a::n;i/7'^->;5,;j^^7 9%-^^ 
[0 0 2 1] 

lliiM2 

m^mi^^u'Th^^'7>c~izx^mt^:iiiiz^v. %^mm7 2%e. e. 

[0 0 2 2] 

##Ml 

^MMi IcfeVAT, D-p-^nn7ai:^;i/T^->lcf^x.TL-p-i^nn:7 

-^^m^j. m^Mmizj:ijm^^\^^vr^±mm^mi^^u^h^^y^-K 

[0 0 2 3] 

ifV±u-/ui, 0% (w/v) . ;j<U/>::;/'h> (H:$:ismig) 0. 2% (w 

/v) . ^x^px3i^5s (mmmmm) o. 3% (w/v) , mn:^^^ (di f 
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co^^) 0. 3% (w/v) , vymniuv^j^o. 1% (w/v) , vym 

-i]')^2^0. 1% (w/v) . eS^-7^':^^2/^7A7;^cjpIi^0. 0 3% (w/v 
) S:-€-tl-?^4x-^%-rSM®^;% (pH7. 0) 3 m 1 SrAtl^ 1 0 m L^^^i^^ 

ic, 3 0% (w/v) ^^u-fen-;i/}?K^Mi:LT-8 ot:T'^^'es#LTv>7t* 
1 iHS®#M^%®^js$: 1 B±nmm\.X. 30iCT'a^igML5&;&^e> 2 
htco 3®^«?g[®^**^e,^.L^:$^il(l OOOOXg, 1 0:9-m{CJ:oTS#: 
Sr^i*, 3mL®l 0 OmMU .^7A/\'^y:7T- (pH7. 0) ^MXX 

nmmmi.. ^vD^^Midooooxg, io^m)\z^^xmii^-k^^umii^^ 

%t=.. zititc. D-p -^□n:7xn;i/T^— >o. i% (w/v), Vy$kii 

:i^m-ijV^2^0. 15% (w/v) , U>^-;!K^Zl:^^y iJri^O. 15% ( 
w/v) , mm'^^:^iy^J^7:i^^mo, 0 2% (w/v) , a^^-i^77K^ 
^0. 0 0 1% (w/v) , «ig^M^7;?K^#l0. 0 0 1 % (w/ v ) , 

>:«f>3:?fcfii%0. 0 0 1% (w/v) , |gft:37\';i/h67K5m%0. ooi%( 
w/v) ^a:tJf^«a::^;^.0. 0 0 0 5% (w/v) ^^tl^tl^m-t^Tfa^W. 
(pH7. 0) 3ml$:^nx.T, 2 5 0 Hf/^T'^ft^^igi: -S) 3 0 -CT' 

[0 0 2 4] 
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^^^^ 
(h) 


(%) 




TjV7.xiy<>p ^~ . y^-fei^x IF012139 


7 2 


6 4 


3 6 


V ' /UT:ty JCM3352 


7 2 


8 1 


1 9 


7 y tf*-?-;^ • :^ ]) i/^N tf-^ JCM2952 


7 2 


9 0 


1 0 


^ yyzf'^^^y - Z^y 2^=^=1 y JCM7251 


4 8 


6 1 


3 9 


i^^^ K-=E-^;^ . a D 7 ;^ IF03521 


7 2 


9 4 


6 


K^-^;:^ • :tu:i-myi^:;'. IF013583 


4 8 


8 9 


1 1 


K*-^:^ • :i'^fy'^:^:^ IF013593 


4 8 


7 5 


2 5 


-^^^ F■=E■:^;^ • ^ac h n Ui^^ IFO3460 


7 2 


9 0 


1 0 


y yiflJ'A • ^ y n9^IFOl4782 


4 8 


8 4 


1 6 


f-S/;*7D7}fy • tyv;^i5' JCM9109 


7 2 


6 7 


3 3 


^ h • ci-fe^?;^ IF012818 


4 8 


9 6 


4 



[0 0 2 5] 

o 

[0 0 2 6] 
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(h) 


(%) 




T/^J^n/^iJ':^— . y^-fe^'X IF012139 


7 2 


10 0 


o 


y •fe;^^-^^ • JCM3352 


7 2 


10 0 


o 


:7y i^^-r:^ • :t y -Jy^if^^ v;^ JCM2952 


7 2 


10 0 


o 


l^r^i/a:^ . :^^^^=i j JCM7251 


4 8 


10 0 


o 


v'A— K^-^-;^ • iJ' o D ^ T'^f ;^ IF03521 


7 2 


10 0 


0 


K^:^-^ • IF013583 


4 8 


10 0 


0 


K^-^;^ • ^^-^^-f IF013593 


4 8 


10 0 


0 


^>'^— K*-?-;^ • ^oc ^ n u:^;^ IFO3460 


7 2 


10 0 


0 


y yifi^A • ^ y D9^IF014782 


4 8 


10 0 


0 


f-i>':ft»D7Ky ;^2K7 • t/u-;^^ JCM9109 


7 2 


10 0 


0 


>^ h . i3-fe^7;:<. IF012818 


4 8 


10 0 


0 



[0 0 2 7] 

15%(w/v), y>^-;^cfc:^^Ul^7A0. 1 5% (w/v) , fiJg^V^* 
:^i/'i7A7:?fc^i^0. 0 2 o/o (w/v) . am^-^ 7 ;!K5ftI% 0 . 0 0 1 o/^ (w 
/v) . «i^MI&7;?K^%0. 0 0 1% (w/v) . ?i^V>;?f>3;!K5ftI#>0. 
0 0 1% (w/v) . ig>ft:37N';i/h6;!K^%0. 0 0 1% (w/v) ^J:tK^« 
x^XO. 0 0 0 5% (w/v) &^tl^tl^;ttS;!K^?K (pH7. 0) 9m 

i:l^«lCUTM|gLfc«^JiMMO. 3ml 5:^11;^ 2. ^ om/^-^'^mMiL 
[0 0 2 8] 
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(h) 


(%) 


(%) 




4 8 


9 6 


4 




4 8 


10 0 


0 




7 2 


6 9 


3 1 




7 2 


7 0 


3 0 



[0 0 2 9] 

(w/v) , Vym-:i^mil±hV^AO. 1 50/0 (w/v) . ^m-^iT^iy^ 
A7:?K^%0. 020/0 (w/v) , «i^^-^^7 7fc5ftl#0. 0010/0 (w/v) 

. ^mM$&77f^mmo, 001% (w/v) . «imv>^>3;rK5ftr%o. 001 

% (w/v) . |gfl:zi7t;Ph 6*^#f0. 0010/0 (w/v) fcj:t;f^#x^x 
0. 0 00 5o^(w/v) S:-?-tl-etl^:fr-5*^M (PH7. 0) 9 m Uc^ 
^tie,©#D^T^7^$:^;tt-S;!fc^M2. 7 m 1 {c. mmmiH 

[0 0 3 0] 
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(h) 


(%) 


(%) 




4 8 


9 9 


1 




7 0 


9 8 


2 




7 0 


3 9 


6 1 


t e r t — XD^i^i^ 


4 7 


7 


9 3 




7 0 


6 2 


3 8 




9 6 


5 6 


4 4 



[0 0 3 1] 
[0 0 3 2] 



[«5] 





(h) 


(%) 


(%) 




7 2 


1 O 0 


0 




7 2 


10 0 


0 




4 8 


10 0 


0 


t e r t — Dxf 


7 2 


10 0 


0 




4 8 


1 O 0 


0 




9 6 


10 0 


0 



[0 0 3 3] 
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